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Abstract

Aimed at optimizing the structure of jet-mixing apparatus, effect of three main structure parameters
nozzle-tube distance, area ratio and entrainment angle on the mixing performance were investigated based
on CFD technique. A mathematical model for jet apparatus was established and validated by actual
experimental data. Simulated results and experiment results showed that the established model was
reasonable. The results indicated that nozzle-tube distance, area ratio and entrainment angle would not
change the tendency of h — ¢ with the increasing of flow ratio. However, both nozzle-tube distance and
entrainment angle would not change the tendency of  — ¢ except for area ratio.
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Fig. 1  Schematic of jet-mixing apparatus
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Fig.4 Performance curves of structure parameter effect on jet-mixing apparatus
(a) WEAFBEXS h—q PEREMIZR AR (b) BEARLLXT h—q PEREMNERAUSEMD () WA DM X h—q PEREIIZ A9 5 M
(d) WX n—q PEREMRAENT (o) MBLLXS p—q HEREMIZEAIEEMT () WA DM EEXS n — g HEREITZR A SE I

My g 0.7 WEE IR s BUE 40 2. 88
3.90, 5.90 FlIl 7. 88 mm Hf, X 1 (1) Fix K TR 25 R0CRAK
Wy 20.8 17.2 14,1 F112.3, 0] Wi KIE 258 %
EWEA IR s YO0 R & B Y, 3Rk 1 BH W A5 EE 1Y
4 AHUEIE A L m— g M2 8 80, SR 5 R W
R A B (AL ]

e B B AR AT T X EL SRR, 45 R R
2 B 2N 2.43% , B KW 2= R
5.17% , R U36 W P76 o %) S5 3 YR 245 2B 8 (A 40
TR,

(2)BEEHE s WA TR E y AL m 3 A~
BRI R BUE b — q FOREB ORI

(3) MGG HE s FIWL A IR By 19728 4 A ol 28
n—q FRERLER HEL m ek 2s 2fd n — g itk
(1) TR 2425 B 3 sl M 8 1Y S (8 X B TR 24 R S AR

& % x Wt

5 &t

1 Ghate SR, Perry C D. Ground speed control of pesticide application rates in a compressed air direction pesticide sprayer[ J].
Transactions of the ASAE, 1994, 37(1) . 33 ~38.

2 Frost A R. Pesticide injection metering system for use on agricultural spraying machines [ J]. Journal of Agricultural
Engineering Research, 1990, 46 55 ~70.

3 IR, RFY BRI, . HABIE IR EMRRIITE[T]. R HU AR 2001, 32(3) : 44 ~47.
He Peijie, Wu Chundu, Chen Cuiying, et al. Performance of a new type spraying-mixing apparatus[ J]. Transactions of the
Chinese Society for Agricultural Machinery,2001,32(3) ; 44 ~47. (in Chinese)

4 Ghate S R, Phatak S C. A compressed air direct injection pesticide sprayer[ J]. Applied Engineering in Agriculture, 1991,
7(2): 158 ~162.

5 Vondricka J, Lammers P S. Real-time controlled direct injection system for precision farming[ J]. Precision Agriculture,
2009(10) : 421 ~430.

6 Zhu H, Fox R D, Ozkan H E, et al. A system to determine lag time and mixture unifoumity for inline injections sprayers[ J].
Applied Engineering in Agriculture, 1998, 14(2): 103 ~110.

7T, WG RIR R E NG SR AT S [ D] BT VLR R, 2001,
He Peijie. Studies on theory and experiment of two stage jet mixing apparatus [ D]. Zhenjiang: Jiangsu University, 2001.
(in Chinese)

8 Xu Youlin, Zhou Fengfang, Guo Jingkun. Flow field simulation of chemical mixing process for direct injection system based

on CFD[ C]. 2008 ASABE Annual Meeting Paper No. 083604, 2008. (T4 69 1)



ARUEA] A I 5 Wk 55 i AR LB 69

10

11

12

14

15

Bg s, fTEfEAs, RIEA, . bR R B Wk Z A BN AT [T]. Rl TR %R, 2007, 23(9) : 95 ~ 100.
Lii Xiaolan, He Xiongkui, Song Jianli, et al. Analysis of spray process produced by agriculture flat-fan nozzles [ J].
Transactions of the Chinese Society of Agricultural Engineering, 2007, 23(9) : 95 ~100. (in Chinese)

Smith R W, Miller P C H. Drift predictions in the near nozzle region of a flat fan spray [ J]. Journal of Agricultural
Engineering Research, 1994, 59(2) . 111 ~120.

TR B AT A RSSO LD ] WK A FRERT, 2006, 34(5) 5 530 ~ 533,

Bian Xiaojing. Numerical simulation of vertical momentum jet in cross-flow [ J]. Journal of Hohai University: Natural
Sciences, 2006, 34(5): 530 ~533. (in Chinese)

L, 0. B A R SE AR SR IEI A5 R [T ] K FI24 4R, 2004,35(5) : 52 ~58.

Jiang Guogiang, Li Wei. Vortex structure of slot turbulent jets in cross-flow [J]. Journal of Hydraulic Engineering, 2004,
35(5): 52 ~58. (in Chinese)

FEAE, AR, B, 5. B T R A BE AT LT] . T E L AR R, 2007, 27(2) « 87 ~91.

Li Guoneng, Zhou Hao, Yang Hua, et al. Numerical study of turbulent jet in cross-flow [ J]. Proceedings of the CSEE,
2007, 27(2) : 87 ~91. (in Chinese)

ik, RER, KHRIT. B RSB [ ]. KB, 2003, 14(5) : 576 ~582.

Li Wei, Jiang Guoqiang, Zhang Xiaoyuan. Vortex structures of round turbulent jets in cross-flow [ J]. Advances in Water
Science, 2003, 14(5): 576 ~582. (in Chinese)

FEARA, WKW, FRL. T VOF Jy iR T 22 82 3 ah i [ 1] WEvEof 4l , 2005, 27(4) : 155 ~ 160.

Yuan Lirong, Shen Yongming, Zheng Yonghong. Simulation on a slit-type turbulent jet in a cross-flow using the VOF method
[J]. Acta Oceanologica Sinica, 2005, 27(4): 155 ~160. (in Chinese)

SR, BESEAR, EIEIE. R il SO R R A5 B SEIR BT Y [T, J12F ], 2005, 26(4) : 539 ~543.

Zhang Fan, Fan Jingyu, Wang Daozeng. Experimental study for wake vortices of an impinging jet in crossflow[J]. Chinese
Quarterly of Mechanics, 2005, 26(4) : 539 ~543. (in Chinese)

KA, TR, fUHELE, S Sl XUR IR e 0 R [T ] RO AL, 2009, 40(7) - 67 ~71.

Zhang Jing, Yang Xueling, He Xiongkui, et al. Tmproved double-foil shield for reducing spray drift[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2009, 40(7): 67 ~71. (in Chinese)

(L#EETI®R)

9

11

12

13

14

M, REG, HEHE. RS RIR R BB [T]. R TR =, 2008, 24(1) : 172 ~ 174,
Li Yanglin, Wu Chundu, Fu Ximin. Experimental study on two-stage jet mixing apparatus[ J]. Transactions of the CSAE,
2008,24(1):172 ~174. (in Chinese)
RN BRR 0, RAEE 4E. BIRIR 2SR BIR S WA BE T [T ], TR R4 A ARBLAE AR, 2002, 23(2) : 13 ~ 16.
He Peijie, Chen Cuiying, Wu Chundu, et al. Numerical computation of mixing pipe flow-field in jet mixing appratus
pesticide mixture[ J]. Journal of Jiangsu University; Natural Science, 2002,23(2) :13 ~16. (in Chinese)
RN MRS, RBEY 5. IS R R 2 WK AT 5 (1], R LR, 2003, 34(1) : 57 ~60.
He Peijie,Chen Cuiying, Wu Chundu, et al. Experimental investigation of mixing apparatus with two stage jet pump[J].
Transactions of the Chinese Society for Agricultural Machinery, 2003 ,34 (1) :57 ~60. (in Chinese)
Pianthong K, Seehanam W, Behnia M, et al. Investigation and improvement of ejector refrigeration system using
computational fluid dynamics technique[ J]. Energy Conversion and Management, 2007, 48(9) : 2 556 ~2 564.
Zhu Y, Cai W, Wen C. Numerical investigation of geometry parameters for design of high performance ejectors[ J]. Applied
Thermal Engineering, 2009,29(5 ~6) : 898 ~905.
Cho N, Hwang I, Lee C, et al. An experimental study on the airlift pump with air jet nozzle and booster pump[ J]. Journal
of Environmental Sciences, 2009, 21 (Supp.1): 19 ~23.



